Abstract The authors report a case of repetitive locking knee caused by a subluxation of the posterior horn of a normal lateral meniscus. The posterior horn was sutured to the posterior knee capsule and the athlete resumed complete sports activity 4 months after the surgery.
Introduction
Subluxation or dislocation of an intact lateral meniscus is a very rare and controversial cause of pain and locking knee [2, 4] .
In literature, the diagnosis and treatment [3] , clinical significance and natural history [7] of symptomatic dislocation of anterior horn of medial meniscus, is well described.
On the other hand, to date, we have found only three papers discussing lateral meniscal subluxation [2, 5, 9] , and two of these [5, 9] report on arthroscopic findings.
We report a case of repetitive knee locking syndrome in a young soccer player, caused by a subluxating posterior horn of a normal lateral meniscus.
Case report
A 19-year-old footballer experienced his fifth episode of right knee pain and locking, during a stretching session before practice.
He reported that during the preceding four times that the problem had occurred, over a period of 2 year, he had felt excruciating pain and a locking episode of his knee followed by an early and spontaneous resolution. Every time, the episode occurred during sporting activity in an almost full flexion of the knee. No history of trauma was present.
During the most recent, fifth episode, the knee remained locked at 90°of flexion and a spontaneous unlocking was impossible, leading to the admission of the patient to our institution.
An accurate knee examination was difficult because of pain. After 2 h from onset of symptoms, the knee presented an extension lag of 30°. Anterior-posterior and lateral radiographs were judged normal. Skin traction was applied over night. The following day the knee was unlocked, less painful and the sports medicine team examined the patient. Clinical examination was within normal limits: no swelling of the knee, no signs of instability were present and Mc Murray's and Apley's compression/distraction test were negative. During the manoeuvre of knee hyperflexion the patient demonstrated an ''apprehension test'', he felt an imminent sensation of locking knee. After discussion with the patient a knee arthroscopy was carried out.
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Locking knee caused by subluxation of the posterior horn of the lateral meniscus During arthroscopy, we noted a normal femoropatellar joint, no presence of a plica, a normal medial meniscus and cruciate ligaments. The lateral meniscus appeared to be normal in size and shape ( Fig. 1) . During flexion however, we noted a hypermobility of the lateral meniscus with the posterior horn displacing anteriorly. This hypermobility was better proven using a hook probe ( Fig. 2) . At this point, the posterior capsule was debrided and an inside-out arthroscopic suture, stabilising the posterior horn of the lateral meniscus to the postero-lateral knee capsule was performed. A prolene 2/0 suture was used, which was passed in a figure of eight pattern as described by Jordan [6] . No further fixation of meniscus to the popliteus tendon was performed to reinforce the repair, because after the suture was performed, the stability of the meniscus was restored.
Post-operatively the knee was immobilised for 3 weeks with a brace in extension. Weight bearing as tolerated was allowed. After 3 weeks, the brace was removed three times each day and an active assisted mobilisation of the knee was started. At 4 weeks, the immobilisation was completely discontinued. At 6 weeks, the patient presented an active range of knee motion of 140/0/0 and no imminent sensation of locking was found at clinical examination. At 3 months, lowimpact sports activities were allowed and complete return to sport was possible at 4 months.
At 1 year of follow-up, the patient was satisfied of his level of sports activities and neither complaints nor other episodes of locking knee were experienced.
Discussion
In contrast to a locked knee caused by the anterior horn of the medial meniscus, which seems to be a well-discussed topic in the literature [1, 3, 8] , the locked painful knee caused by a hypermobile lateral meniscus is rarely reported [2, 5, 9] .
Moreover, it seems that the dislocating horn of the medial meniscus is a normal anatomic variant with little clinical significance and that the need for surgical management is questionable [8] . In the case of an hypermobile, subluxating posterior horn of the lateral meniscus, surgical fixation is indicated as reported by some authors [5, 9] and confirmed by our case. Differing from a precedent report [5] , and similar to another [9] , there was no true inciting trauma before episodes of locking occurred in our case. Our patient, in fact, complained of pain and locking of the knee after hyperflexion (i.e. stretching of extensor muscles of the thigh). During arthroscopic evaluation no other anomalies of the knee were observed, which differs from an MRI study [2] , where a subluxating meniscus was always associated with other internal derangement of knee.
From an anatomic point of view the posterior horn of the lateral meniscus attaches to the tibia behind the intercondylar eminence. The Wrisberg-type discoid meniscus [10] presents a deficient attachment of the meniscotibial ligaments, having only the menisco-femoral ligament of Wrisberg as posterior stabiliser, leading to a potential unstable meniscus and therefore the cause of knee locking.. To date there is no clear explication for a locked knee resulting from a non-discoid variant of lateral meniscus, as in our case and other rare cases [2, 5] . The posterior horn of the lateral meniscus might be susceptible to subluxation, because it has only a loose attachment to the capsule, which is interrupted by the popliteus tendon [7] . Cohn [4] described the anatomy of the popliteus hiatus, showing that the superior border is represented by the posterior superior popliteomeniscle fascicle and the inferior border by the anterior inferior popliteomeniscle fascicle. The occurrence and consistency of fascicular attachments between the lateral meniscus and popliteus tendon are still debated [9] . Simonian et al. [9] reported three cases of lateral meniscus subluxation and they identified disruption of the fas- cicular attachments between the popliteus tendon and lateral meniscus as the cause of meniscus instability. These findings were confirmed by MRI study. In our case an MRI study was not performed, to allow an early management of the lesion. On the other hand, in the study of Simonian [9] , the MR studies were at first considered normal, showing the difficulty in revealing certain pathological findings overall, when the images are performed with the meniscus in the reduced position. Moreover, because the three cases represented different clinical scenarios, the author [9] did not make a conclusive statement. So it is possible that other types of lesion can also explain this subluxation.
In fact, it may be that the subluxating posterior horn represents a further congenital variant or an anomaly of the lateral meniscus. In certain subjects, the lateral meniscus, although not discoid, can be present with loose menisco-tibial ligaments, so that minimal trauma can result in complete failure of the ligaments and lead to subluxation. All these hypotheses should be confirmed by prospective studies, which may be difficult to perform, because the rarity of this lesion. Moreover, it will not bring many advantages to the treatment, because all the reported cases are well on repairing the posterior horn of the lateral meniscus to the posterior capsule.
About the diagnosis of this lesion, we think as reported by Simonian [9] that an important role is played by clinical history and clinical examination. The MRI study can be useful to eliminate other diagnosis, and it should be correlated to the clinical presentation; otherwise, an overdiagnosis of this injury can occur. Eventually, it should be performed in a locked position of the knee [5] to obtain more information.
Another important point is the resumption of sports activity. On the basis of clinical examination and supposing that the time for a biological scar formation between the posterior horn of the meniscus and the capsule is at least 3 months, we allowed a complete resumption of sports activities at 4 months after surgery. Our result at follow-up was good and showed no sign of recurring subluxation.It was not possible to compare this data, as the relevant literature was lacking.
In conclusion, although not much reported, subluxation of the posterior horn of an intact lateral meniscus can be the only cause of a locking knee.
